With the aim of providing new and up-to-date absolute parameters of some close binary systems, new BVR CCD photometry was carried out at the Ankara University Observatory (AUG) for five eclipsing binaries, ET Boo, V1123 Tau, V1191 Cyg, V1073 Cyg and V357 Peg between April, 2007 and October, 2008. In this paper, we present the orbital solutions for these systems obtained by simultaneous light and radial velocity curve analyses. Extensive orbital solution and absolute parameters for ET Boo system were given for the first time through this study. According to the analyses, ET Boo is a detached binary while the parameters of four remaining systems are consistent with the nature of contact binaries. The evolutionary status of the components of these systems are also discussed by referring to their absolute parameters found in this study.
Introduction
Eclipsing binary stars are essential key objects in the field of stellar astrophysics to reach precise absolute stellar dimensions (i.e., masses, radii etc.) and laboratories to test different theoretical aspects on stellar structure and evolution.
Obtaining absolute parameters of close binary systems is very important in examining/supporting the general consideration of the evolutionary history of close binary stars (see e.g., Kraicheva, 1987 Kraicheva, , 1988 Zahn, 1989; Zahn and Bouchet, 1989; Franstman, 1992) . In this context, we present the results of Wilson-Devinney (WD) light curve analysis of ET Boo, V1123 Tau, V1191 Cyg, V1073 Cyg and V357 Peg based on new BVR CCD observations carried out at the Ankara University Observatory (AUG) and spectroscopic observations by Rucinski's research team published in a series of fifteen papers on "Radial Velocity Studies of Close Binary Stars". The current information on these five systems could be summarized as follows:
ET Boo (SAO 45318, BD +47
• 2190, HIP 73346, 2MASS J14592031 + 4649036) is a β Lyr type eclipsing binary, which is also a member of a quadruple system (Pribulla et al., 2006) , and found to be a close visual binary system in 1978 by Couteau (1981) . The spectral type of the system was given as F8 by Bartkevičius and Gudas (2002) . Up to now, the photometric observations of the system have appeared to be rather unattended with the exception of the study by Oja (1986) which only gives colour indices of B − V = 0.60 and U − B = −0.01 for ET Boo. * e-mail: fekmekci@science.ankara.edu.tr V1123 Tau (BD +17
• 579, HIP 16706, ADS2624A) was discovered during the HIPPARCOS mission (ESA, 1997) as a β Lyr type eclipsing binary, and it was classified as W UMa type eclipsing binary by Kazarovets et al. (2009) . The first groundbased photometry was made byÖzdarcan et al. (2006) . They only gave the light and colour curves of V1123 Tau, obtained in the years 2003 and 2005 , together with the new light elements. Recent radial velocity studies for a number of close binary stars, including V1123 Tau, were carried out by Rucinski et al. (2008) . They pointed out that V1123 Tau is accompanied by a fainter companion (ADS2624B, ρ = 4.3 " , θ = 136
• , and ∆V = 1.77), and the light contribution of this visual companion appears to have affected the light amplitudes of the system. Gutiérrez (2009) presented the results of optical spectroscopy of the visual binary ADS2624 and confirmed that the spectral types of components A (V1123 Tau) and B are G0V and K0V, respectively. The system has been classified as a W-subtype of W UMa systems by Rucinski et al. (2008) . Deb and Singh (2011) performed a light curve analysis for V band observations of ASAS-3 project using Wilson-Devinney code. Separately, Zahng et al. (2011) presented the absolute parameters of V1123 Tau system based on their Wilson-Devinney analysis for the light curves obtained with the high precision, multi-band CCD observations of this binary system.
V1191
Cyg (GSC 03159-01512, 2MASS J20165081+4157413, TYC 3159-1512-1) was found to be a variable star by Mayer (1965) . Pribulla et al. (2005a) gave new CCD observations in BVRI filters, and carried out a light curve analysis using Pribulla's ROCHE code. They performed a grid search in the mass ratio (q) parameter during the analysis since no spectroscopic mass ratio was known for the system. They defined the system as W-subtype and gave the results for geometric elements as i = 80.4(4)
• , q = 0.094, f = 0.46(2). Based on the systematic deviation of the fit in R passband around primary minimum they pointed out a probability of the presence of a third companion. Recently, Ulaş et al. (2012) presented the parameters for the hot and cooler companions together with the photometric and spectroscopic variations of V1191 Cyg binary system. This system was also studied by Zhu et al. (2011) using their CCD photometric light curves in BV(RI)c bands obtained in 2009. They derived the absolute parametrs of V1191 Cyg based on their spectroscopic and photometric solutions.
V1073 Cyg (BD +33
• 4252, HD 204038, HIP 105739) is a W UMa type eclipsing binary system. The variability of V1073 Cyg was first recognized by Strohmeier (1960) . Strohmeier et al. (1962) published photographic minima of the system together with the first light elements and a photographic light curve. Fitzgerald (1964) obtained first radial velocity curve and found the mass ratio (q) to be 0.34 and spectral classification A3 Vm for the primary component. Kondo (1966) solved the light curves of the system in Y (5410 Å) and B (4250 Å) bands using Russell-Merrill technique and proposed a contact model for the system. Kruseman (1967) obtained light curves in blue and yellow bands for which they haven't given the effective wavelengths. They also well fitted the data given by Kondo (1966) based on their results. Abt and Bidelman (1969) classified the system as F0n III-IV or F0n V, contradicting A3m V classification of Fitzgerald (1964) that used only hydrogen lines. Leung and Schneider (1978) analyzed the light curves obtained by Kondo (1966) with the Wilson-Devinney computer code. They have proposed that V1073 Cyg was an overcontact system with a fillout factor of 7%. Niarchos (1978) reanalyzed the light curves of both Kondo (1966) and Bendinelli et al. (1967) making use of Kopal's method. Aslan and Herczeg (1984) analyzed the orbital period behavior of the system and detected a sudden period decrease of 0.4 seconds in 1976. Sezer (see Sezer, 1993 Sezer, , 1994 , found 8% overcontact and a mass ratio of 0.436 assuming T 1 = 8570K. Wolf and Diethelm (1992) gave an O-C diagram and found that the period was constantly decreasing. Ahn et al. (1992) analyzed three sets of previously published light curves with the program LIGHT2, assuming convective behavior, and T 1 = 6700K (consistent with the previously derived spectral type of F2), and found 8% overcontact with both components near the terminal-age main sequence (TAMS). Morris and Naftilan (2000) observed V1073 Cyg for 4 consecutive nights in July 1998 and analyzed the light curves they obtained, adopting the mass ratio published by Fitzgerald (1964) and using parameters found by Sezer (1996) as initial parameters. Morris and Naftilan (2000) indicated that most of the photometric analyses until the time of their study relied on BD +33
• 4248 as comparison star which they tested its variability and found no evidence. Morris and Naftilan (2000) made an orbital period analysis as well, and found that mass transfer was a more plausible explanation for the orbital period change than mass loss, because of the system's high escape velocity. Another period analysis of the system was published by Yang and Liu (2000) who also reported that the orbital period was not stable but decreasing and that the light curves of the system show unstable behavior too. They detected a positive O'Connell effect in Kondo (1966)'s light curves while a negative O'Connell effect was observed by Sezer (1993) . Pribulla and Rucinski (2006) and Rucinski et al. (2007) could not detect an additional component using adaptive optics observations. The system is also defined as an A-subtype of W UMa systems (Pribulla et al., 2006) . V357 Peg (BD +24
• 4828, HD 222994, HIP 117185, SAO 91468) was discovered and classified as W UMa type binary system during the HIPPARCOS mission (ESA, 1997). The first photometric light curves of the system were obtained by Yaşarsoy et al. (2000) but no analyses were performed. Selam (2004) analysed the HIPPARCOS light curve of V357 Peg with Rucinski's simplified light curve synthesis method (Rucinski, 1993) and derived the mass ratio and inclination of the system as 0.30 and 75
• , respectively. The first radial velocity curve was given by Rucinski et al. (2008) . They performed the first spectroscopic observation and concluded that V357 Peg is an A-subtype contact binary system with a mass ratio of 0.401 and spectral type of F2 V by using the spectra taken between 1997 and 2005. Recently, Deb and Singh (2011) presented the results for the V357 Peg binary system by using V band observations of ASAS-3 project in their Wilson-Devinney light curve analysis.
Observations
CCD observations of five eclipsing binaries (ET Boo, V1123 Tau, V1191 Cyg, V1073 Cyg and V357 Peg) were carried out by using an Apogee ALTA U47+CCD camera (1024x1024 pixels) with BVR filters mounted on a 40 cm Schmidt-Cassegrain telescope of the Ankara University Observatory (AUG). The log of observations is given in Table 1 . The reduction of the CCD frames has been performed with standard packages of IRAF 1 , and the individual differential BVR observations were computed in the sense of variable minus comparison star. The corresponding orbital phases for each variable were computed with the light elements listed in Table 2 . The light elements of V1123 Tau, listed in Table 2 , were calculated by using the eight minima given by Yılmaz et al. (2009) and three minima from the observations of this study. The light elements of V1191 Cyg were calculated by using the 11 published minima by various authors (Pribulla et al., 2005b; Nelson, 2006; Hübscher et al., 2006; Nelson, 2007; Parimucha et al., 2007; Hübscher, 2007) . The light elements of V1073 Cyg were calculated by using 19 minima obtained in various studies (Müyesseroglu et al., 1996; Nelson, 1998 Nelson, , 2003 Derman and Kalcı, 2003; Brát et al., 2007 Brát et al., , 2008 Yılmaz et al., 2009 ) and those published in WEB sites (http://astro.sci.muni.cz/variables/ocgate/; www.antonpaschke.com).
For V357 Peg light elements were calculated by using 15 published minima by Keskin et al. (2000) , Aliş et al. (2002) , Tanrıverdi et al. (2003) , Albayrak et al. (2005) , Dróżdż and Ogloza (2005) , Dvorak (2005) , Parimucha et al. (2007) and Hübscher and Walter (2007) , and 5 minima obtained from the observations of this study. Information for the comparison and check stars, used during the observations, are given in Table 3 . 
Analyses of the light curves
During the light curve analyses, the PHOEBE graphical user interface developed by Prsa and Zwitter (2005) to visualize the well known Wilson-Devinney (WD) light curve analysis code (Wilson and Devinney, 1971 ) was used. The adjustable parameters are the inclination i, the non-dimensional potentials (Ω h,c ), the surface temperature of the components (T ph ) and the relative monochromatic luminosities (L) in each passband. The limb-darkening coefficients of logarithmic law (the values of x and y in Table 4 ) were taken from van Hamme (1993)'s tables. In the solutions, the rotation axis of the components were taken to be perpendicular to the orbital plane, and synchronized rotation was assumed for the component stars. The initial estimations of the third light contribution for ET Boo and V1123 Tau were made by using the corresponding M v taken from Table II of Straižyz and Kuriliene (1981) on the adopted calibration of MK spectral types in absolute magnitudes M v . The differential correction program was initiated for the simultaneous solution of the light and radial velocity curves and then a visual inspection of the agreement between the synthetic and observational light curves was made. The radial velocity (RV) data of all systems were taken from the series of papers on "Radial Velocity Studies of Close Binary Stars" by Rucinski and his collaborators. RV data of ET Boo and V1073 Cyg were taken from Pribulla et al. (2006) , and RV data of V1123 Tau, V1191 Cyg, and of V357 Peg were taken from Rucinski et al. (2008) . The goodness of fits Σ(O − C) 2 to the light curves were checked for every run. After reaching a satisfactory agreement, we fixed the parameters mentioned above and adjusted for the various spot parameters if necessary. The results are summarized in Table 4. The temperatures are given in units of Kelvin degrees and the longitudes (λ), latitudes (β) and the radii (r) of spots are in arc degrees. The "latitude" of a star spot center, measured from 0 degrees at the "north" (+ z) pole to 180 degrees at the "south" pole of the star. And, the longitude of a star spot center, measured counter-clockwise (as viewed from above the + z axis) from the line of star centers from 0 to 360 degrees (Wilson, 1993) . From Table 4 , it can be seen that the achievement of the results of spot parameters of the system were obtained with no spots for ET Boo, one dark spot located on the cooler component of V1123 Tau, two dark spots located on the cooler component of V1191 Cyg, one dark spot located on the cooler component of V1073 Cyg, and one bright spot located on the hotter component of V357 Peg. Rucinski et al. (2008) had determined the large photospheric dark spot to be probably on the seconadry component of V357 Peg around 0.75 orbital phase by using their observations made between August 25 and September 6, 2005. They also pointed out that the observatios made in 1997 did not show any indication of the photospheric spot. Therefore, at first the WD analysis of the light curves of V357 Peg was attempted to be run with the dark spot on the secondary component of the system, but no suitable result was achieved. Then, it was seen that the analysis with bright spot on the hotter component gave a satisfactory result for V357 Peg.
The absolute parameters of five binary stars, obtained by means of the WD analyses, are given in Table 5 . The optimum fit to each passband observed light curves (Obs) to the synthetic ones (Theo) are shown in Fig. 1 for ET Boo, in Fig. 2 for V1123 Tau and V1191 Cyg, and in Fig. 3 for V1073 Cyg and V357 Peg. The final (O-C) residuals between the observed (Obs) and optimum synthetic light curves are also given in these three Figures.
Results and conclusions
New CCD BVR observations of five eclipsing binaries (ET Boo, V1123 Tau, V1073 Cyg, V1191 Cyg and V357 Peg) were obtained and the light curve analyses performed to acquire the absolute parameters of the components of these five systems. According to the results of simultaneous WD analysis given in Table 4 and the absolute parameters given in Table 5 , following evaluations can be inferred:
ET Boo: Up to now, the absolute parameters of ET Boo seem to be given for the first time in this study. The results given in Tables 4 and 5 spot located on the cooler component of V1123 Tau. The absolute parameters of V1123 Tau, with their error values, obtained in this study (see Table 5 ) are consistent with those given by Zahng et al. (2011) , but they are a bit lower than those given by Deb and Singh (2011) (see Table 6 ) due mainly to the different values of orbital inclination and third light contribution. Deb and Singh (2011) obtained the orbital inclination and the third light level as i( • )= 68.10±0.24 and L 3 = 0.013 ± 0.009 in V while our results gave the value of this parameters as 74.01 ± 1.05 and 0.186 ± 0.002, respectively. Also, Deb and Singh (2011) have not attempted to obtain any spot parameters in their analysis.
V1191 Cyg: The results given in Tables 4 and 5 are obtained with the MODE 3 for overcontact binaries and one dark spot located on the cooler component of V1191 Cyg. The absolute parameters of V1191 Cyg, with their error values, obtained in this study (see Table 5 ) are consistent with those given by Ulaş et al. (2012) and Zhu et al. (2011) (see Table 6 ). Deb and Singh (2011) , (3) Ulaş et al. (2012) , (4) Zhu et al. (2011) V1073 Cyg: The results given in Tables 4 and 5 are obtained with the MODE 3 for overcontact binaries and one dark spot located on the cooler component of V1073 Cyg. The results given by Ahn et al. (1992) on the masses, radii, temperatures, filling factor for V1073 Cyg binary system were somewhat different from the results of this study. They found that the masses, radii, temperatures, and filling factor as M h = 0.51 and f=0.92, respectively. Pribulla et al. (2003) gave f = 0.04 and T c = 6650K for V1073 Cyg in their "Catalogue of the field contact binary stars". Jafari et al. (2006) 
19 with an unspotted model. In this study, the masses, radii, luminosities and the temperatures of the hotter and cooler components of V1073 Cyg are obtained as listed in Table 5 .
Dumitrescu and Dinescu (1976) gave a light curve of the system obtained with no filter. But they did not present any kind of solution to this light curve. Ahn et al. (1992) obtained new Reticon spectral observations of the system and computed the mass ratio as 0.32±0.01. Because they determined a late spectral type for the system as noted by Hilditch and Hill (1975) from the uvby colors and Hill et al. (1975) 's spectral classification (F2 IV-F1 V), they assumed convective envelopes for both of the components. Sezer (1993) obtained photoelectric light curves in B and V bands, and used the WD computer program to find 3% overcontact and a mass ratio of 0.436, assuming radiative behavior and T h = 8570K. Sezer (1996) revised the analyses of his previous light curves, this time assuming convective behavior, and T h = 6700K, consistent with the spectroscopic values of Ahn et al. (1992) instead of taking A3Vm as the spectral type, and found 19% -22% overcontact, a mass ratio of 0.306 and i = 69
• .4. The light curves of the system were reported also to be variable by Yang and Liu (2000) . While a positive O'Connell effect had been observed in 1963 -1964 (Kondo, 1966 , a negative O'Connell effect was observed in -1991 (Sezer, 1993 . Yang and Liu (2000) could not find a definite solution for the unstable behavior of the light curves of V1073 Cyg and they grouped it with AU Ser and FG Hya as they are A-subtype W UMa stars showing instability in both their orbital periods and light curves.
V357 Peg: The results given in Tables 4 and 5 are obtained with the MODE 3 of WD code for overcontact binaries and one bright spot located on the hotter component of V357 Peg binary system. The absolute parameters of V357 Peg, with their error values, obtained in this study (see Table 5) were somewhat different from those given by Deb and Singh (2011)(see Table 6 ). The main difference between the WD light curve analysis by Deb and Singh (2011) and the analaysis of this study is the bright spot we located on the hotter component of V357 Peg system(see Table 4 ). Therefore, this hot spot may indicate the effect of a mass transfer between the components of the system and this effect may be the cause of somewhat different values of absolute parameters that we have in our analysis.
MK classifications and evolutionary states: An evaluation of the log g and logT ph values of the components of five eclipsing binaries(ET Boo, V1123 Tau, V1073 Cyg, V1191 Cyg and V357 Peg) in the log g − logT e diagrams given by Straižyz and Kuriliene (1981) and by Maeder and Meynet (1988) reveals the following results:
The spectral types of both components of ET Boo could be F7-8 IV or MK classification for ET Boo could be as F8 V+F8 V which is not far from one another(aside from luminosity classes IV). In a sense, this estimation was a verification of the F8 spectral type of the system given by Bartkevičius and Gudas (2002) . No theoretical study on the evolutionary status on detached β Lyr type close binary systems has been published yet. Therefore, we could not evaluate the absolute parameters of the components of ET Boo to see and examine the evolutionary characteristics of the component stars of ET Boo. However, on the occasion of the similarity of ET Boo and some short period RS CVn type binaries (e.g. CG Cyg, WY Cnc, RT And, and ER Vul), in point of their mass ratio, and absolute parameters (see Dryomova et al., 2005; Budding et al., 1996; Lastennet and Valls-Gabaud, 2002; Kjurkchieva et al., 2003 Kjurkchieva et al., , 2004 , a plausible inference can be made for the relationship of the evolutionary status of ET Boo system. Lastennet and Valls-Gabaud (2002) showed that RT And and CG Cyg have a secondary component far too cool to be matched by the same isochrone as the primary. They also pointed out to the same difficulty with the models by fitting simultaneously their effective temperatures, masses and radii (see Pols et al., 1997) . In addition to effective temperature revision, they gave a possible explanation of the disagreement that may come from mass transfer and starspot activity. Therefore, it can be inferred that ET Boo system is more likely to undergo an evolutionary progress to be a short period RS CVn-type system than to be a W UMa-type contact binary. In order to confirm this point of view, it will be better to take some high resolution spectra of ET Boo to evaluate this point together with the activity phenomena.
The spectral types of the components of V1123 Tau could be G0 V+G1-2 V or MK classification for the cooler component of V1123 Tau could be as G1-2 V. However, Rucinski et al. (2008) estimated that G0 V is the spectral type of V1123 Tau.
The spectral types of the components of V1191 Cyg could be F6-7 V-IV or MK classification for the cooler component of V1191 Tau could be ∼ F6-7V. This prediction is in agreement with the estimation by Rucinski et al. (2008) on the spectral type of V1191 Cyg as F6 V.
The spectral types of the components of V1073 Cyg could be F5 IV + F5 IV or MK classification for the hotter component of V1073 Tau could be ∼ F5 V -IV. But the results given by Ahn et al. (1992) on MK spectral type for V1073 Cyg binary system were somewhat different from the results of this study. They found the spectral type as F1-F2. Hill et al. (1975) gave also the spectral classification as F2 IV-F1 V.
The spectral types of the components of 357 Peg could be F2 IV+F3 IV. However, Rucinski et al. (2008) estimated that F2V is the spectral type of V357 Peg. Hilditch et al. (1988) showed that some primary components of the contact W-type W UMa systems are located below the ZAMS in the mass-luminosity diagram due to luminosity transfer to the secondary components, and the secondary components of the W-type systems all have larger radii than expected for their ZAMS masses. On the other hand, the A-type W UMa systems which are more evolved than W-type counterparts, are located near or beyond the TAMS. And the secondary components of these A-type systems have substantially larger radii than expected for their ZAMS masses. By comparing and evaluating the masses, radii, luminosities and the temperatures of W-type systems contact binaries (V1123 Tau, V1191 Cyg), it can be seen that the characteristics of hotter and cooler components of V1123 Tau and V1191 Cyg are in agreement with the results of Hilditch et al. (1988) on the secondary and primary components of W-type systems, respectively. Again, with the values of masses, radii, luminosities and temperatures of the hotter and cooler components of A-type system contact binaries (V1073 Cyg, V357 Peg) it can also seen that the characteristics of hotter and cooler components of V1073 Cyg and V357 Peg are in agreement with the results of Hilditch et al. (1988) on the primary and secondary components of A-type systems, as well.
Consequently, the masses and the radii of the components together with their bolometric absolute magnitudes, given in Table 5 , are important indicators for the evolutionary status of the components in the context of close binary evolution.
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